Dipterex and its homologues have been prepared by a single vessel reaction in good yields. The stability of 0,0-dimethyl-2,2,2-trichloro-l-methoxyethyl phosphonate lb towards temperature and pH variation has been studied using P 32-labelled compounds. Compared with the parent substance (Dipterex), lb is much more stable.
Because of the great toxicity of many organo phosphorus insecticides to higher animals, efforts have been made to search for chemicals of related structure which possess specificity to certain insects or will retain the toxicity to insects and are at the same time less toxic to warm blooded animals.
The insecticide 0,0-dimethyl-2,2,2-trichloro-lhydroxy-ethyl phosphonate (Dipterex) Ia which is a potent anticholinesterase agent1, has been widely used in the last few years for controlling the cotton leaf worm Prodenia litura F. Recent studies have shown that Dipterex is rapidly absorbed and meta bolised by the adult larva of Prodenia2' 3. More over, the worm is devoid of cholinesterase4, thus indicating the non-specificity of Dipterex towards Prodenia larvae. Recently, laboratory toxicity tests have shown that the methyl ether of Dipterex Ii, possesses comparable toxicity to Dipterex on Pro denia larvae5. It seemed therefore, of interest to study the properties of this substance.
The present work is concerned with the pre paration of Dipterex and its homologues by a single vessel reaction. The anticholinesterase activity of lb as well as its chemical stability towards heat and pn variation, have been studied. For stability studies P32-labelled substance has been used.
Experim ental
Preparation of Dipterex and its homologues* 0.105 mole chloral was allowed to react with 0.1 mole of methanol at room temperature to give the hemiacetal II, to which 0.1 mole phosphorus trichloride was added at 35 -40°. Addition of 0.2 moles of metha nol yielded Dipterex Ia in a yield over 70 per cent. When methanol in the last step was replaced by the appropriate alcohol, the homologues of Dipterex Ic , Id and Ie could be prepared in yields ranging from 60 -80 per cent. All these compounds were easily purified by chromatography on silica gel columns using chloroform for elution followed by crystallisation from ether or benzene-petroleum ether (b. p. 80 -100°).
^C l HO' Ia . R = C H 3 , R' = H ; Ib , R = CHS , R' = CH3; Ic , R = C2H5 , R' = H ; Id , R = n C3H7 , R' = H ; Ie , R = iso C3H7 , R' = H.
P32-labelled Ib
This compound has been obtained from P32-labelled Dipterex, prepared after the above mentioned procedure using P32-labelled phosphorus trichloride. It was then purified on silica gel as above and finally crystallised from ether. The same chromatographic system was used for the radiometric assay of the purified Dipterex, which was found to be 98% pure. P32-labelled Dipterex was then allowed to react with excess ethereal diazomethane solution at 0° for 6 hours6. Ether was then removed under vacuum and the residue crystallised from ether. Ib had a specific activity of 0.48 mc/g.
The purity Ib has been tested by paper chromato graphy on Schleicher & Schiill 2043 b using n-Butanol saturated with ammonia 7.
The radio assay of the paper chromatogram proved that Ib is completely free from Dipterex (Rf = 0.87) which was run alongside as reference substance. Ib travelled with the front in the same system. It gave one single spot ( 
Results
All radioactivity measurements were corrected for decay and background. All measurements were corried out in solution (3 ml) using a standard counted in the same way. No allowance has been made for self absorption. Radio-paperchromatographic assay has been carried out using a manually operated de vice with a Geiger tube connected to a scaler.
Anticholinesterase activity: The anticholinesterase activity of both Dipterex (Ia) and its methyl ether (Ib) has been determined under the same conditions (as specified in methods). The plot of % remaining activity versus log. inhibitor concen tration (Moles/liter) gave typical sigmoid curves with I50 6xlO-6M and 2xlO~3M for Ia and Ib respectively (Fig. 1) . 
Effect of pn-variation
In the acid medium at 25° Ib proved to be stable within the ph range 1-7. Only 1.8% of the initial concentration could be detected as hydrolytic pro ducts after 4 8 hours. The reaction constant (K ) and the t50 values at pn 1 and 7 are given in Table 1 . K values are average of 5 replicates and the accuracy of the data were within the limits of ± 4 per cent.
On the alkaline side, lb decomposed fairly ra pidly. The alkaline hydrolysis at pn 8, 9, 10 and 11 was found to follow the kinetics of a first order reaction according to the equation Kt = 2.3026 log -.
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On plotting log --versus t (Fig. 2) 
Effect of Heat
The rate of hydrolysis was determined in distilled water and at pn 9 at 30, 40, 50 and 60 °C and the 
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variation of log -in relation to time is re-
a -x presented in Fig. 3 . The rate constants are given in Table 1 . At pn 9 the activation energy, calculated accord ing to the relation
was computed as 7.66 Kcal/Mole. From the data shown in Table 1 , it is evident that the mean temperature coefficient of the hydrolysis constant K (by an increase of 10 °C) is 2.17 in distilled water and 2.20 at pn 9. Fig. 3 . Rate of hydrolysis of lb in aqueous medium at 30, 40, 50, and 60 °C, in distillid water (Fig. 3 A) and in buffered solution pn 9.0 Fig. 3 B) .
Time in hours Time in hours
Hydrolysis
On hydrolysis with HCl pn 1 for 30 minutes at 100 °C 20% of lb was decomposed and the decom position products were identified as monomethylphosphate Rf = 0.06 (ü^i 12%) and dimethylphosphate {Rf = 0.17, ^8 % ), as tested by radio-paper chromatography in system B. Further identification has been obtained by chromatography in system A (7?/ = 0.11 and 0.60 for mono-, and dimethylphosphates respectively).
Discussion
Dipterex and its homologues have been pre viously prepared by condensation of dialkyl hydro gen phosphites with chloral in the presence or absence of a catalyst11. Several one-step methods are described in the literature and are patented in different countries. The interaction of 3 Moles methanol with a mixture of equimolecular amounts of chloral and phosphorus trichloride yielded Dipterex, contaminated with phosphorus-containing acidic side-products which were difficult to isolate 6. Ia could also be prepared when 3 Moles of the hemiacetal II were allowed to react with one Mole phos phorus trichloride followed by boiling to remove 2 Moles of chloral12. The method of preparation described in this paper is simple; as the reaction takes place in one vessel without isolation of the intermediate steps. The method is also adaptable for the preparation of Dipterex homologues in good yields.
It has been previously reported that the free a-hydroxylgroup in Ia and its potential hydrogen bonding with the enzyme (esterase) may contribute to its anticholinesterase activity 13. Esterification of the free hydroxyl group was found to affect almost no decrease in the degree of cholinesterase inhibi tion u . As esters might be enzymatically deesterified, thus liberating Dipterex, the question of the hydro gen bonding (between Inhibitor and Enzyme) re mained unanswered. A direct answer for the hydro gen bonding hypothesis could be obtained by methylation; as ether bonds are highly resistant to enzymatic hydrolysis. In fact, it was shown, in this investigation -that Dipterex is a much more active anticholinesterase agent in vitro than its methyl ether. From Fig. 1 it is evident that Ia is over 300 times more effective as Ib .
Ib was found to possess the highest stability in acid medium. In fact, most organophosphorus esters show high stability in the range of pn 1 -5 15.
11 cf. W. F. B a r t h e l , P. A. G i a n g and S. A. [1957], Dipterex, being an electronegatively substituted phosphonic acid ester undergoes characteristic de composition in aqueous medium. It begins to de compose at pn 6 -7 whereby a certain amount is changed to DDVP. At pn's lower than 6, such a change does not occur 15. By acid hydrolysis A r t h u r and C a s id a could isolate the expected trichloroethanol as a hydrolysis product13. In the alkaline region Ib decomposes gradually and gives dimethylphosphate. The half life of Ib was calculated to be about 18.6, 13.5 and 2.5 hours at pn 8, 9 and 10 respectively. At pn 11 Ib was com pletely hydrolysed in about 45 minutes (cf. Table 1 ). Dipterex, on the other hand, has been found to disappear completely at pn 8 and higher P h 's , whereby, it is changed to DDVP which hydro lyses rapidly to form dimethyl phosphate 13. From these considerations, it is obvious that Ib is much more stable than Dipterex than Dipterex in alkaline medium.
In distilled water, studies on the effect of heat show that Ib is fairly stable at 30 °C. At 40 °C only about 6% of the initial concentration was decom posed in 2 days. Still at ph 9 Ib possesses a certain degree of stability at 30, 40, 50 and 60 °C (cf. Table 1 ).
These data indicate that blocking of the free OH with the methyl group increases the stability of the (C -P) phosphonate bond. Such stability can also be observed by comparison of the temperature coefficient of the hydrolysis constant K for both Dipterex and the methyl ether by a temperature increase of 10 °C. Thus, whereas, the hydrolysis rate of Ib is increased, almost twice by a temperature increase of 10 °C; that of Dipterex increases 4 tim es15. Moreover Ib does not volatise at room temperature in the solid state or in aqueous solution to any significant extent.
It is known that electronegative substituents at tached to the P-atom in phosphonates have a great effect on the ease of hydrolysis of the C -P bond. Thus, whereas the C -P bond of III is very rigid to hydrolysis, the trichloromethylanalogue hydrolyses easy in alkali to give chloro form and dialkyl phosphoric a cid 15. Accordingly, the relative stability of Ib as compared with Dipterex, may be explained by an overall decrease of the electronegativity of the phosphonate group as a result of methylation.
Taking in consideration the low-anticholinesterase activity, the relatively high stability as well as the same toxicity to the cotton leaf worm, Ib may be of value as a substitute for Dipterex in controlling the cotton leaf worm. Ultrathin sections of L. corynoides, a recently described heterofermentative species, show very large mesosoms (plasmalemmosoms) which are very often located at the areas at which new cross walls originate. The interior of the mesosom, which is surrounded by the plasmalemma (cyto plasmic membrane) contains tubulous structures partly distributed irregularly, but partly arranged in parallel to form packets which show regular patterns when cross-sectioned. The tubuli ori ginate by finger-like intrusions of the plasmalemma; they are 150 Ä thick and contain an inner duct of a diameter of about 30 Ä. The three layers of the plasmalemma can be recognized on crosssections of the tubuli. The outer, dark layer forms the outer ring of the tubuli, and the somewhat lighter inner layer forms the corresponding inner ring. 
Zur Struktur der Mesosomen bei Lactobacillus corynoides
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